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Table S-1 Integral boundaries and relative changes in integral intensities. Calculation of the values as follows: 
(integral intensity) – (integral intensity of the sample stored for the shortest time) / (integral intensity of the 
sample stored for the shortest time) x 100 = change in %. Average values and standard errors are listed for 
three groups (samples stored for less than ten years, stored for ten to eleven years, and stored for more 
than eleven years). Integral 1 was used for normalization and is therefore not listed here. 
 boundaries < 10y 10-11y > 11y 
 ppm ppm avg SE avg SE avg SE 
Integral 2 8.47 8.44 86.13 67.75 151.15 56.51 183.48 34.25 
Integral 3 7.73 7.70 -29.61 14.88 -61.26 2.42 -48.13 8.45 
Integral 4 7.70 7.65 14.29 4.93 -7.14 5.37 9.63 17.51 
Integral 5 7.39 7.17 1.32 7.98 -8.68 7.04 1.32 23.56 
Integral 6 7.03 6.97 -42.40 19.97 -69.97 2.58 -55.52 9.36 
Integral 7 6.97 6.92 5.21 4.54 -20.25 5.62 -6.24 16.23 
Integral 8 6.87 6.80 -29.33 10.69 -37.24 5.75 -40.53 7.15 
Integral 9 5.40 5.37 -28.88 2.92 -46.08 3.96 -44.79 15.77 
Integral 10 5.26 5.22 201.84 189.39 644.58 103.80 245.70 197.48 
Integral 11 4.18 4.16 -16.24 4.49 9.90 4.47 8.29 7.63 
Integral 12 4.15 4.09 -23.35 12.29 -28.36 7.70 -21.41 13.50 
Integral 13 4.09 4.04 5.68 12.67 27.07 7.59 50.71 23.27 
Integral 14 3.96 3.94 37.32 14.25 12.09 4.52 29.91 13.78 
Integral 15 3.94 3.93 4.68 9.29 1.40 2.75 20.78 11.84 
Integral 16 3.93 3.91 40.88 21.50 70.98 12.24 42.57 29.52 
Integral 17 3.91 3.90 30.76 26.53 -10.84 4.99 -8.34 5.73 
Integral 18 3.90 3.89 41.21 21.49 64.72 11.27 40.66 26.29 
Integral 19 3.85 3.81 27.80 22.83 73.16 12.20 37.59 28.12 
Integral 20 3.80 3.76 33.82 14.72 67.59 9.28 60.87 14.28 
Integral 21 3.76 3.70 31.20 29.97 82.14 12.36 25.55 30.04 
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Integral 22 3.66 3.63 9.66 2.06 4.54 3.00 35.47 15.15 
Integral 23 3.59 3.56 13.05 3.24 21.01 4.36 49.73 9.44 
Integral 24 3.45 3.38 92.30 86.86 293.16 44.39 139.47 129.81 
Integral 25 3.28 3.25 51.85 26.37 -23.52 5.25 -39.30 4.61 
Integral 26 3.25 3.21 -29.04 5.95 -25.76 4.68 -43.23 7.41 
Integral 27 3.21 3.19 -21.68 14.10 33.18 12.30 59.61 50.58 
Integral 28 3.16 3.14 -46.59 14.24 -33.31 22.50 -61.92 12.21 
Integral 29 3.05 3.02 -5.70 5.79 -20.17 2.88 -0.66 11.18 
Integral 30 3.02 2.92 -3.95 9.64 -24.24 3.31 -9.24 4.99 
Integral 31 2.74 2.72 -9.42 2.35 -10.84 2.66 4.47 6.74 
Integral 32 2.71 2.63 -11.30 9.82 -14.17 5.15 -0.35 8.82 
Integral 33 2.58 2.51 -13.92 12.17 -17.05 5.96 0.08 13.99 
Integral 34 2.44 2.41 -28.12 4.53 -15.67 4.06 -6.21 10.81 
Integral 35 2.41 2.40 -1.24 13.64 13.70 4.75 33.41 24.03 
Integral 36 2.34 2.27 -2.46 9.73 0.29 5.21 22.80 7.09 
Integral 37 2.24 2.22 6.72 24.99 -40.30 5.35 -43.79 5.65 
Integral 38 2.15 1.96 5.82 4.26 -11.49 3.50 5.67 7.92 
 
Table S-1 continued 
 boundaries < 10y 10-11y > 11y 
 ppm ppm avg SE avg SE avg SE 
Integral 39 1.95 1.89 22.42 16.38 55.06 30.74 18.47 18.21 
Integral 40 1.87 1.75 -25.07 11.24 -39.26 4.47 -26.13 10.59 
Integral 41 1.75 1.62 -21.89 9.31 -29.95 3.91 -19.12 4.36 
Integral 42 1.48 1.41 -13.32 17.99 -27.12 5.61 -21.63 12.10 
Integral 43 1.37 1.29 -25.42 14.13 -35.90 6.71 -29.45 14.22 
Integral 44 1.24 1.18 -38.20 4.61 -33.81 4.55 -27.06 7.30 
Integral 45 1.04 0.99 -37.76 13.88 -55.96 2.11 -48.11 10.25 
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 boundaries < 10y 10-11y > 11y 
Integral 46 0.89 0.81 -39.99 7.81 -51.63 3.20 -49.41 8.27 
 
 
Table S-2 Integrals with correlation to storage time significantly different from random (critical cutoff value: 
0.423) and their corresponding significance values and coefficients of determination. 
integral number r p R2 assignment 
Integral 25 -0.688 <0.001 0.474 betaine 
Integral 37 -0.661 0.001 0.437 acetoacetate 
Integral 3 -0.562 >0.05 0.315 imidazole ring 
Integral 9 -0.561 0.001 0.315 unidentified singlet 
Integral 23 0.552 >0.05 0.305 glycerol 
Integral 46 -0.551 0.001 0.303 lipids 
Integral 6 -0.490 0.006 0.240 imidazole ring 
Integral 20 0.466 >0.05 0.217 glucose 
r: correlation; p: significance; R2: coefficient of determination 
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Fig. S-1 1H NMR spectrum of a bovine plasma sample stored at −20°C for 
2 years (top panel) in comparison with a plasma sample stored at the same 
temperature for 15 years (bottom panel). Selected metabolites are labeled  
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Fig. S-2 Scatter plot, trendline and R2 value for the bucket at 1.34ppm, 
identified as PC1 when only the residual water signal was excluded from 
analysis. The bucket contains the CH3 doublet of lactate. It is obvious that 
the correlation between bucket integrals and storage time is a negligible one  
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Fig. S-3 Scatter plots, trendlines and R2 values for the buckets contributing 
to PC1 when the residual water signal and buckets containing lactate 
signals were excluded from analysis  
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Fig. S-4 Scatter plots, trendlines and R2 values for all buckets with |r| > 0.5 
(i.e. R2 > 0.25; as listed in Table 1) when only the residual water signal was 
excluded from analysis  
 
